A Gram-stain-positive thermophilic bacterium, designated strain Nis3
The family Phyllobacteriaceae was originally described by Knösel, (1984) . At the time of writing, the family comprised nine genera: Phyllobacterium (Knösel, 1984) , Aminobacter (Urakami et al., 1992) , Mesorhizobium (Jarvis et al., 1997) , Aquamicrobium (Bambauer et al., 1998) , Pseudaminobacter (Kämpfer et al., 1999) , Defluvibacter (Fritsche et al., 1999) , Nitratireductor (Labbé et al., 2004) , Hoeflea (Peix et al., 2005) and Chelativorans (Doronina et al., 2010) . We isolated a novel bacterium belonging to the family Phyllobacteriaceae from manure compost. To determine the taxonomic and phylogenetic position of this organism, we examined morphological, physiological, biochemical and chemotaxonomic characteristics and 16S rRNA gene sequence. The results indicated that strain Nis3
T should be placed in a novel species of a new genus.
A sample was obtained from mature compost produced by a field-scale composter (Hazaka system; Hazaka Plant Kogyo), which is used for the treatment of livestock excreta. The composter is an open strip furrow [100 m (length) 6 3 m (width) 6 2 m (depth)] with an automatic scoop-type turner. Details of this system were previously described (Yabe et al., 2009) . The sample was collected in a plastic bag (Ziploc), transported to the laboratory and stored at room temperature for 1 day.
Isolation plates were composed of 1 g yeast extract, 2 g tryptone, 1 g NaCl, 1 g MgSO 4 . 7H 2 O and 20 g agar, per litre distilled water. Media were supplemented with (l 21 ): 20 mg trimethoprim, 10 mg nalidixic acid and 20 mg kanamycin. The pH of the isolation plates was adjusted to 7.0 with NaOH at room temperature. The sample (1 g wet weight) was serially diluted in saline solution, and aliquots of the dilutions were spread on the plates and incubated at 50 u C for 7 days. Single well-separated distinct colonies were picked, and purified three times by streaking on the same medium plate. The purified strain was stored at 4 u C and serially transferred to the plate. The isolate was designated strain Nis3
T . The colony was restreaked, and a stock culture was prepared by inoculating agar slants from the second plate. Stock cultures, cultivated in trypticase soy broth (TSB; Becton Dickinson) for 2 days at 50 u C, were maintained as a glycerol suspension (20 %, w/v) at 280 u C.
Cell morphology was determined by phase-contrast microscopy at 10006 magnification after growth for 2 days at 50 u C on nutrient agar. Cells of strain Nis3 T were oval, 0.9 mm wide and 1.4 mm long. Colonies on nutrient agar were cream-coloured and 2.0-2.5 mm in diameter.
To determine the effect of pH, temperature and NaCl on growth, strain Nis3
T was cultivated in TSB. Temperature, pH and NaCl concentration tests were carried out at 18-60 u C (pH 7.0), at pH 4.0-10.0 (50 u C) and with 0-6 % (w/v) NaCl (50 u C, pH 7.0). pH was adjusted with HCl and NaOH at room temperature. Assimilation of substrates was determined by using the API 50CH system (bioMérieux). An ID test NF-18 NISSUI (Nissui Seiyaku) system was used for nitrate reduction, urease and indole formation, and gelatin liquefaction tests. Biochemical tests were carried out by using API ZYM microbial identification strips (bioMérieux). Gram staining was carried out with the modified Hucker method (Smibert & Krieg, 1994) . Catalase activity was determined by bubble formation in a 3 % (v/v) hydrogen peroxide solution. The oxidase test was performed with cytochrome oxidase test paper (Nissui Seiyaku).
Cells of strain Nis3
T were Gram-stain-positive, and catalase-and oxidase-positive. The strain reduced nitrate but could not liquefy gelatin, and was negative in tests for urease and indole formation. Growth occurred at 23-57 u C, with an optimum of 50 u C; there was no growth at 15 or 60 u C. Strain Nis3
T was able to grow at pH 5.9-8.8, with optimum growth at pH 7.0; there was no growth at pH 5.4 or pH 9.3. Growth was observed at up to 4.0 % (w/ v) NaCl. Results of the phenotypic examination of strain Nis3
T are given in the species description and in Table 1 .
Fatty acid analysis was carried out by TechnoSuruga Laboratory Co., Ltd, Shizuoka, Japan. Cellular fatty acids of strain Nis3 T were prepared from cell mass grown (exponential phase) on trypticase soy agar for 16 h at 40 u C, and were separated and identified with the Microbial Identification System version 6 (MIDI Inc.). Phospholipids were extracted and identified by two-dimensional TLC, followed by spraying with appropriate detection reagents according to the method of Tindall (1990a, b) . Genomic DNA of the isolate was prepared by using ISOPLANT I (Nippon Gene) according to the manufacturer's protocol. The G+C content of the genomic DNA was determined by HPLC (Tamaoka & Komagata, 1984) by using a COSMSIL 5C 18 -AR-II packed column (4.6 mm6250 mm; Nacalai Tesque) with a DNA-GC kit (Yamasa Shouyu). Analysis of quinones was carried out by the identification services of TechnoSuruga Laboratory Co., Ltd (Nishijima et al., 1997) .
The DNA G+C content of strain Nis3 T was 63.4 mol%. The major fatty acids were C 18 : 1 v7c (52.7 %), C 19 : 0 v8c cyclo (17.6 %) and C 18 : 0 (16.6 %) (Table 1 and Table S1 , available in IJSEM Online). The dominant quinone type was ubiquinone Q-10. The polar lipids comprised phosphatidylcholine, phosphatidylglycerol, phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphatidylinositol, phosphatidylmonomethylethanolamine, an unknown glycolipid and a ninhydrin-positive phospholipid (Fig. S1) .
A nearly complete 16S rRNA gene sequence of strain Nis3 T was amplified by PCR and the purified PCR product was sequenced as described by Yabe et al. (2010) . The 16S rRNA gene sequence of strain Nis3
T was compared with sequences obtained from GenBank. Multiple alignments of the sequences were performed by using CLUSTAL W (version 1.83) (Thompson et al., 1994) , and gaps and unidentified base positions were edited by using BioEdit software (Hall, 1999) . Phylogenetic trees were constructed with the maximum-likelihood method (Felsenstein, 1981) via PhyML software (Guindon & Gascuel, 2003) , and the neighbourjoining method (Saitou & Nei, 1987) via MEGA software version 4.1 (Tamura et al., 2007) , with bootstrap values based on 100 and 1000 replications, respectively (Felsenstein, 1985) . Evolutionary distances were computed by using the Kimura two-parameter method (Kimura, 1980) . A neighbour-joining phylogenetic tree based on 16S rRNA gene sequences was constructed (Fig. 1 ). Trees constructed with the neighbour-joining and maximum-likelihood methods gave similar topologies. Levels of 16S rRNA gene sequence similarity between strain Nis3
T and members of other genera in the family Phyllobacteriaceae were as follows: Nitratireductor (93.9-95.5 %), Mesorhizobium (94.5-95.0 %), Chelativorans (94.9 %), Phyllobacterium (94.3-94.7 %), Aminobacter (94.0-94.5 %), Pseudaminobacter (94.5 %), Hoeflea (92.6-93.4 %), Aquamicrobium (93.1 %) and Defluvibacter (92.2 %). The results of phylogenetic analysis (Fig. 1) suggest that strain Nis3
T should be placed in the family Phyllobacteriaceae. However, the cluster including strain Nis3
T and four uncultured clones (ASC89, DDBJ/ EMBL/GenBank accession number HQ912775; WSC-30, HM635225; SMG104, AM930305; PS3384, FN667469) was clearly distinct from the clusters of other genera in the family. Three clones (ASC89, SMG104 and PS3384) in this cluster were isolated from compost as with strain Nis3 T .
Furthermore, strain Nis3
T is thermophilic, whereas other genera in the family Phyllobacteriaceae are mesophilic. Fatty acid patterns of strain Nis3 T are distinct from other members of the family Phyllobacteriaceae. In particular, strain Nis3 T contains more than 10 % C 18 : 0 as one of its predominant fatty acids, whereas other members of this family have less than 10 % C 18 : 0 . Additional differences in fatty acid patterns between strain Nis3
T and related genera of the family Phyllobacteriaceae are detailed in Table 1 and Table S1 .
On the basis of data presented here, strain Nis3
T is considered to represent a novel species of a new genus in the family Phyllobacteriaceae, for which the name Thermovum composti gen. nov., sp. nov. is proposed. *PC, phosphatidylcholine; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; OH-PE, hydroxyphosphatidylethanolamine; GL, unknown glycolipid; PL, unidentified phospholipid; PME, phosphatidylmonomethylethanolamine; PI, phosphatidylinositol; DPG, diphosphatidylglycerol; SDG, sulphoquinovosyldiacylglyceride; PDE, phosphatidyldimethylethanolamine; NPL, ninhydrinpositive phospholipid. DSummed feature 7 comprises any combination of C 18 : 1 v7c, C 18 : 1 v9t and/or C 18 : 1 v12t. Thermovum composti gen. nov., sp. nov.
Description of Thermovum gen. nov.
Thermovum [Ther.mo9vum. Gr. n. thermê heat; L. neut. n. ovum egg, oval; N.L. neut. n. Thermovum a heat (-loving) oval-shaped organism].
Cells are Gram-stain-positive and thermophilic. No spores are observed. The major fatty acids are C 18 : 1 v7c, C 19 : 0 v8c cyclo and C 18 : 0 . The dominant quinone is ubiquinone Q-10. The polar lipids consist of phosphatidylcholine, phosphatidylglycerol, phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphatidylinositol, phosphatidylmonomethylethanolamine, an unknown glycolipid and a ninhydrin-positive phospholipid. The type species is Thermovum composti.
Description of Thermovum composti sp. nov.
Displays the following characteristics in addition to those given for the genus. Cells are non-motile and oval-shaped. Catalase-and oxidase-positive. Growth occurs at 23-57 u C (optimum, 50 u C), at pH 5.9-8.8 (optimum, pH 7.0) and in the presence of up to 4 % (w/v) NaCl. 
